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DETAILED ACTION 

Claim Rejections - 35 USC §112, 2 nd Paragraph 

1. The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1 3 to 24 are rejected under 35 U.S.C. 1 1 2, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

I. Claim 13, lines 6 and 7, recite, "the obtained metal alloy is cast, and 
the cast metal alloy is subjected to directional solidification" (emphasis 
added by the Examiner). The meaning of this phrase is not clear. 
Directional solidification is a process that is applied to a molten alloy. In 
view of this, it is not understood how directional solidification is applied to 
the previously cast alloy. 

II. In claim 14, the penultimate line, the meaning of the term, 
"precision metal" is not understood. What is a "precision metal"? 

III. In claim 14, lines 6 and 7; claim 16, lines 1 and 2; claim 17, line 2; 
and claim 18, the penultimate line, the phrase, "the metal alloy proper", 
lacks a clear antecedent. 

IV. In claim 18, line 3, the phrase, "the underpressure" lacks a clear 
antecedent. Further, the meaning of the phrase, "the underpressure of the 
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furnace" is not clear. What does the phrase, "the underpressure of the 
furnace" mean? 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 13 and 15 to 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over each of Mogylnvy et al. or Schlagel et al. (each of these references 
were cited in the IDS submitted September 19, 1006) in view of the ASM Handbook 
(cited by the Examiner). 

Each of Mogylnvy et al. and Schlagel teach a Ni-Mn-Ga ferromagnetic shape 
memory alloy made by single crystal casting. 

The ASM Handbook teaches that directional solidification is used to solidify metal 
castings with a columnar structure (page 319, first paragraph under the heading, 
"Directional Solidification"). The ASM Handbook teaches single crystal casting also is 
a method used to solidify metal into a columnar structure, except in the case of single 
crystal casting the finished cast alloy is a single crystal (page 322, middle column, the 
first paragraph under the heading, "Monocrystal Casting"). Thus, single crystal casting 
is considered to be a columnar structure casting method that is encompassed by the 
generic term directional solidification. Accordingly, the instantly claimed process step of 
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subjecting the Ni-Mn-Ga alloy to directional solidification is considered to encompass 
single crystal casting. 

The claims and each of Mogylnvy et al. and Schlagel et al. differ in that each of 
Mogylnvy et al. and Schlagel et al. is silent as to the specific process operating 
conditions employed to make the disclosed single crystal Ni-Mn-Ga alloy. 

However, one of ordinary skill in the art at the time the invention was made would 
have considered the invention to have been obvious because since as explained above, 
directional solidification is considered to encompass single crystal casting, the 
disclosure by Mogylnvy et al. and Schlagel et al. of single crystal Ni-Mn-Ga alloys 
means that single crystal, that is, directionally solidified Ni-Mn-Ga alloys are well known. 
The determination of the proper process operating conditions necessary to produce the 
known single crystal Ni-Mn-Ga alloy are considered to have been obvious to one in the 
art. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John P. Sheehan whose telephone number is (571) 
272-1249. The examiner can normally be reached on T-F (7:30-5:00) Second Monday 
Off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy King can be reached on (571) 272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/John P. Sheehan/ 

Primary Examiner, Art Unit 1793 



